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ABSTRACT	  	  	  	  Fuel	  (wood,	  bone,	  dung	  and	  coal)	  and	  the	  selection	  of	  it	  has	  always	  been	  an	  integral	  part	  in	  the	  lifeways	  of	  nomadic	  pastoralists.	  Certainly,	  the	  gathering	  of	  fuel,	  the	  storage	  of	  it,	  and	  its	  eventual	  use	  represents	  a	  large	  part	  of	  daily	  culture.	  Yet,	  it	  remains	  an	  understudied	  aspect	  of	  ancient	  household	  economies.	  This	  is	  unfortunate	  since	  understanding	  fuel	  selection	  and	  use	  can	  also	  serve	  to	  evaluate	  specific	  cultural	  practices	  and	  human-­‐environment	  relationships	  since	  there	  is	  often	  a	  close	  link	  between	  specific	  types	  of	  available	  fuel	  and	  local	  environmental	  conditions.	  Through	  ethnoarchaeological	  research	  in	  the	  Altai	  region	  of	  western	  Mongolia,	  information	  about	  local	  use	  of	  fuel	  in	  a	  domestic	  setting	  was	  gained.	  Based	  on	  current	  archaeological	  research	  it	  is	  believed	  that	  present-­‐day	  inhabitants	  in	  the	  Altai	  region	  share	  a	  similar	  nomadic	  pastoralist	  mode	  of	  subsistence	  with	  the	  people	  living	  in	  this	  same	  region	  during	  the	  Late	  Bronze/Early	  Iron	  Age	  (mid-­‐Second	  to	  mid-­‐First	  millennia	  BC).	  Local	  lake	  core	  data	  also	  suggests	  that	  the	  Bronze	  and	  Early	  Iron	  Age	  environmental	  landscape	  in	  this	  region	  was	  fairly	  similar	  to	  that	  of	  today.	  These	  similarities	  allow	  us	  to	  infer	  that	  Bronze	  and	  Iron	  Age	  societies	  possibly	  had	  an	  overall	  domestic	  economy	  similar	  to	  the	  modern	  people	  of	  this	  region,	  thus	  allowing	  us	  to	  evaluate	  both	  
	   iii	  
past	  and	  present	  human-­‐environment	  relationships.	  By	  gaining	  information	  regarding	  traditional	  ecological	  knowledge	  and	  the	  traditional	  importance	  of	  dung	  as	  a	  fuel	  source	  in	  this	  semi-­‐arid	  region	  (largely	  devoid	  of	  wood)	  it	  is	  possible	  to	  gain	  insights	  about	  environmental	  and	  domestic	  economic	  sustainability.	  	   Keywords:	  Mongolia,	  Pastoralism,	  Fuel,	  Dung,	  Ethnoarchaeology	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CHAPTER 1 
 
 
INTRODUCTION 
 
 
 
Research on the methods of fuel use and collection in modern nomadic 
pastoralist populations was conducted in the Altai region of western Mongolia. 
This was part of a larger study on domestic and ritual practices dating to the Late 
Bronze/Early Iron Age (LBA/EIA) (mid-Second to mid-First millennia BC) 
conducted by Dr. Jean-Luc Houle (Western Kentucky University), Lee Broderick 
(University of York) and Dr. Jamsranjav Bayarsaikhan (National Museum of 
Mongolia).  
Fuel collection and use is one of the most enduring categories of human–
environment interactions. It is incredibly revealing of the complex interactions of 
culture, environment, and economic structures. Studying how a society collects 
and then utilizes fuel not only helps create insight into the domestic practices of 
that population but also provides an opportunity to investigate parallels between 
populations both past and present in fuel acquisition and utilization. If a 
population uses fuel in a specific way, and you see that another population under 
similar constraints also uses it in a similar way, then there is the possibility of 
discerning further parallels of domestic practices between the two cultures.  
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By documenting fuel practices in modern populations, including its 
selection, processing, storage, ritual and domestic use, and its eventual disposal, it 
is possible to apply knowledge of modern fuel management practices to the 
archaeological record to determine similarities or differences in lifeways between 
modern populations and their prehistoric counterparts. For example, selection and 
processing of fuel is indicative of how labor intensive the utilization of that fuel 
usage is and how the utilization of that fuel might have changed over time based 
on the time and effort taken to gather and then prepare the fuel for use. The 
storage of the fuel can be used as an analogy to the time frame between 
gathering/preparation and usage as well as length of stay in a particular region. 
The difference between the use of fuel in ritual and domestic contexts as well as 
the disposal of it can be used as a direct archaeological comparison to understand 
the more abstract cultural practices of a community, like belief systems and ritual 
practices. It is thus important to understand the differences between domestic and 
ritual burnt contexts and where these are located in reference to areas of 
habitation, that is, whether they occur within or near habitation sites or in relation 
to sacred or otherwise religiously significant monumental structures in this 
particular region.  
Accordingly, this ethnographic research could help serve as a framework 
for the interpretation of burnt features in both domestic and ritual archaeological 
contexts dating to the Late Bronze/Early Iron Age in this same region. Further, 
this ethnographic data concerning what types of fuel are used for which purposes, 
whether that fuel is wood, bone or dung, could then lead to a reconstruction of 
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socioeconomic aspects of past lifeways such as heating of the home as well as 
food preparation.  
As a result of current technology and changes in the sociopolitical systems 
over time, there are some limitations to interpreting data of what fuel is used and 
for what purposes. For example, the presence of stoves in the domestic 
households of modern populations represents a technological advantage to 
prehistoric populations. Also, fuel use on protected land could influence fuel 
selection and skew data leading to inappropriate conclusions (Miller 1984). For 
example, as a part of an ecological preservation initiative the government restricts 
the use of wood at present and therefore its absence may not reflect prehistoric 
norms. Because of these limitations the research approach requires validation and 
an understanding of potentially supporting or conflicting variables. Ethnographic 
study is a method that has been demonstrated to provide possible interpretations 
of physical data within the archaeological record through the study of modern 
behaviors that produce similar physical evidence (David and Kramer 2001). The 
understanding of how this physical evidence was created can potentially help 
decipher cultural elements. 
This particular ethnographic study was conducted through interviewing 
local informants about their own fuel use practices. When comparing this 
ethnographic data to previous populations, if the chemical signatures and burnt 
contexts in the archaeological record resemble the physical data created by 
practices of modern populations, then there is the potential to better understand 
specific aspects of this prehistoric population. This includes ritual practices and 
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domestic activities, such as food preparation and heating of the dwelling. 
Therefore, to create a working hypothesis based on these analogies between 
modern populations and their prehistoric counterparts it was necessary to 
document traditional fuel acquisition and utilization practices in the present day 
population. This hypothesis works with the assumption that these established 
methods of fuel usage and acquisition would have been perpetuated over 
generations due to similar climatic and environmental pressures and constraints. 
Accordingly, it needs to be tested.  
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CHAPTER 2 
 
LITERATURE REVIEW 
 
Within this section I would like to discuss other studies that have been 
done on the use of fuel. These studies were conducted on other pastoralist 
communities in India and Central Anatolia. While these studies are not exactly the 
same as our own research, they do present important information for how fuel—
dung in particular—may present itself as a burnt context within the archaeological 
record after it has been utilized. It also allows me to frame this particular study 
within the broader anthropological literature on why the use of dung amongst 
mobile pastoralists is in fact a necessary and viable fuel resource.  
 
Dung and the Secondary Products Revolution 
Andrew Sherratt first proposed the theory of the Secondary Products 
Revolution some 30 years ago (Sherratt 1981, 1983). As argued by Sherratt, the 
initial domestication of livestock during the Neolithic Period was specifically for 
the purpose of utilizing the primary products of stock (i.e. goats, cows, sheep). 
This includes all animal byproducts that can only be produced once in an animal’s 
lifetime like meat, animal hide, and bone. The secondary evolution of the utility 
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of animals, according to Sherratt, occurred during the Chalcolithic period and the 
Early Bronze Age (late fourth/early third millennia BC). This second evolution 
revolved around the utilization of secondary animal byproducts. These secondary 
products, following Sherratt, include milk, blood, and wool. Milk and blood were 
made into various food products that could be kept for longer periods of time, e.g. 
cheese, yogurt, etc. Wool could be used to make clothing, netting, baskets, and in 
some cases structures (Hirst 2015). All of these products could be produced and 
utilized over the course of an animal’s lifetime and therefore had extreme 
economic, social and ecological implications. People could now get protein from 
an animal without killing it by milking them instead or by extracting small 
amounts of blood. Wool produced by animals opened up possibilities for new 
types of textiles. This allowed for the expansion of people into previously 
uninhabitable environments. As these animal byproducts were being increasingly 
exploited, people no longer had to live in areas where they had to rely on both a 
steady contribution of plant and animal material. Now they could spread into 
geographic areas not previously open to them. This also led to the difference we 
see today between pastoralists and agriculturalists, and a general specialization 
and intensification of production both in animal husbandry and agricultural 
practices (Greenfield 2010).  Pastoralists herd livestock and utilize secondary 
products like blood, milk and hair. While agriculturalists intensify crops and 
utilize plant fibers in the construction of vessels, clothing and dwellings. This idea 
of the Secondary Products Revolution has been challenged with some evidence of 
lipid residues in vessels and some zooarchaeological data appearing in the 
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archaeological record prior to the Chalcolithic period, as well as domestic sites 
not fitting geographically within the context of the SPR model (Greenfield 2010). 
Yet the implications of another neglected secondary product is worth discussing. 
What is not mentioned as a secondary product by Sherratt is animal dung. 
As Ruth Shahack-Gross argues, livestock dung should be included as a 
commodity of the Secondary Product Revolution (Shahack-Gross 2011). Utilized 
by present day pastoralists, it is an aspect of the economic system and a secondary 
product that has allowed people to expand into treeless geographic areas by 
providing an alternative fuel source than woody materials. It is ranked by 
informants within our own research as equal in value to other secondary animal 
byproducts.   
 
Dung as a Fuel Source  
The utilization of dung as a fuel source is represented by other herding 
societies around the world. Seetha N. Reddy conducted research in India where 
she looked at the processing of dung products before being used as a fuel source. 
She also examined the preservation of seed remains that might be included in the 
dung after animal consumption. This includes after the seed and dung has been 
used as a fuel source and carbonized (Reddy 1998).  Her conclusions stated that it 
was difficult to distinguish the source of carbonized seed remains within the 
context of a hearth. She found carbonized seed remains within the ashes, but it 
was difficult to determine if they were found there based on their inclusion in the 
animal dung or due to regular plant processing before consumption, where some 
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seeds might have fallen into the fire. While her study was preliminary and limited 
in scope, it did reveal that the contents of a hearth could be more complex than 
originally believed and that researchers should be cautious in interpreting seeds 
that might be found in the context of having been consumed as fodder. However, 
within the context of our own study, knowing that there is a probability of seeds 
being preserved within the carbonized dung material is extremely helpful in 
identifying aspects of the environment during the Late Bronze/Early Iron Age. 
For example, it might be possible to identify what type of vegetation the animals 
consumed during this period. If we can identify what they were consuming, then 
there is the potential for gaining insight into what consumable vegetation would 
have been available in the environment during this period. 
In their research in Central Anatolia, Seona Anderson and Fusün Ertug-
Yaras also studied dung as a fuel source (Anderson and Ertug-Yaras 1998). They 
point out that dung is typically a fuel associated with economic or fuel poverty. 
Within the context of our study, the use of dung as fuel is representative of 
extreme fuel poverty. Due to the environmental constraints, namely the lack of 
burnable vegetation, the use of dung as a fuel source is a necessity. Anderson and 
Ertug-Yaras go into some detail about what types of dung are preferred, and why 
compositional factors of the dung might play a role in this, such as wild versus 
domestic organic content. What their ultimate conclusions are is that the 
differences between dung fuel types are very difficult to identify even before 
burning (Anderson and Ertug-Yaras 1998).  Dung fuel types in this instance refer 
to grazing versus fodder fed animals. However, in some instances it might be 
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possible to determine grazing areas from the types of wild plant species 
represented (Anderson and Ertug-Yaras 1998).  As we will see, our own 
ethnographic data shows that some families utilize hay bought at a market or 
grown in designated areas during specific periods of the year. The way to 
determine whether animals were being foddered during less optimal seasons 
would be to look at the size of seeds within the burnt context. Hay would be cut 
and collected during its prime, meaning the seeds would be at their largest and 
most mature. These larger seeds do, though in limited quantities, survive the 
digestive tract of the animals and appear in the hearth features of the 
archaeological record. Wild plant species and their seeds would appear in various 
sizes because they would have been grazed on at any point in time (Anderson and 
Ertug-Yaras 1998). This helps us interpret what might be seen in the 
archaeological record because if we see organic content in context that has a 
noticeable difference between seed size of domesticated versus wild plant species 
then it is possible that LBA/EIA people were storing crops for use during less 
optimal grazing seasons.  
While there is a varying degree of the amount of processing that might 
take place before the utilization of dung as a fuel source within each of these 
populations of India, Anatolia and Mongolia, it cannot be denied that these 
populations are consciously using dung, a product that is created over the course 
of an animal’s lifetime and has important economic and ecological implications 
for the population due to its sustainability and readiness for use. Since it is 
probable that Late Bronze/Early Iron Age prehistoric populations also used dung 
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as a fuel source, as will be discussed in the following chapter, then there is the 
possibly that prehistoric and historical populations also share other cultural 
practices, including ways of cooking food and heating the home. Accordingly, 
this study has the potential to provide valuable insights that can be considered 
when analyzing archaeological contexts in the same region. 
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CHAPTER 3 
 
RESEARCH AREA 
 
This ethnoarchaeological research project was conducted in the Bayan-
Olgii province of western Mongolia. The valley in which the majority of the 
research was conducted is known as Tsagaan Asgaa. At an elevation of about 
2300 meters above sea level, Tsagaan Asgaa (Tsengel sum, Bayan Olgiy aïmag) 
is located in the sparsely populated northern part of the Mongolian Altai (48° 29’ 
50”N, 88° 58’ 15”E) (Figure 3.1). The climate is characterized by long, cold, dry 
winters and short, cool, relatively wet summers (Houle et al. 2014). This area of 
Mongolia while being more humid than the rest of the country is still arid with a 
short growing season, making agriculture difficult. No families that we 
encountered grew any kind of food (except fodder for animals). Steppe vegetation 
covers much of the area, with a noticeable lack of trees. Any trees in this area are 
very limited and stunted in size (Figure 3.2). Within our research area (a nature 
preserve), the cutting of firewood is prohibited in order to protect what trees there 
are in the region.  
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Figure 3.1: Map of Mongolia with location of research area. 
 
 
Figure 3.2: Tsagaan Asgaa Research Area 
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3.1 HABITATION PATTERNS AND LAND UTILIZATION 
 
The occupation of this region is highly seasonal because of the climate and 
the demands that animal husbandry has on the grasslands of each area. There is 
some variation in the time when families move between their campsites, but 
generally they live at their winter campsite from October to March, which for 
many of the families is closer to Bayan-Olgii (120 km away, which is also the 
nearest city to our research area). They inhabit their spring campsite from the 
latter part of March through late June/early July, then they move to their summer 
campsite from July to August or September, after which they move back to their 
winter campsite. It should also be noted that the areas where families camp are 
consistent, and passed down from generation to generation, so each family has 
their own grazing area each consecutive year. Associated with this campsite is 
also a certain amount of free grazing area for their animals. This area is defined 
by the governor of the province, and is probably a relic of the Socialist period 
(1924 to 1992). This is somewhat confirmed by one of our informants (TA/ES 2) 
who claimed that his father was head of the county in the 1960s and 1970s and set 
up the areas for each of the families. Recently the utilization of trucks to move 
most of the families’ households have somewhat changed how they move 
between campsites. Also, not every family has a truck so multiple families will 
pay for a truck and then work out when each family will be able to use the truck 
and move to their next campsite. The families move their herds within their own 
defined land allotment. This land allotment for the most part represents four 
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different campsites and surrounding grazing land that they move between during 
each of the four seasons. However, some families also have more than four 
campsites, so between their winter and spring campsite they might have a camp 
half-way in between where they will camp for a few weeks to a month, then move 
on to the next camp. When a family moves out of a campsite, that grazing area 
that belongs to that family is not left unattended. In some cases a family will pay 
another family to move on to their vacated land to watch over it. This new family 
will not inhabit the exact same campsite location, but will graze their stock on the 
lands of the family the land belongs to.  
This region of Mongolia is 90% ethnically Kazakh, meaning that they are 
Muslim and differ in some ways from the ethnically Mongolian and Buddhist 
populations of the rest of Mongolia.  However, similar to the other regions of 
Mongolia, the population’s lifeways are those of a nomadic pastoralist with 
groups herding goat, sheep, cattle, yaks, horses, and camels. The residents of the 
area live predominantly in gers, more commonly known as yurts: an easily 
deconstructed, round, mobile form of dwelling constructed of light wooden slats 
covered by felt and canvas (Figure 3.3). In this part of Mongolia, square wooden 
houses are also common for winter and spring campsites (Figure 3.4). 
Accompanying these wooden houses is usually a penning area/shelter for their 
herds to protect them from the elements, as well as from wolves. The winter and 
spring campsites are typically away from water and are up in a valley draw to 
place them away from the wind that blows through the valleys. However, the gers 
that they set up in the summer and autumn are closer to water and are more out in 
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the open valley. Despite the mosquitos being terrible nearer the water, this is a 
much better place to camp during these warmer months because of the access to 
water. A general habitation site configuration for a spring campsite from an aerial 
perspective can be seen in Figure 3.5, and an aerial view of a summer campsite 
can be seen in Figure 3.6. 
 
 
Figure 3.3:  Kazakh Gers 
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Figure 3.4: Kazakh Wooden House 
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 Figure 3.5: TA/ES 4- Spring Campsite 
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Figure 3.6: TA/ES 13- Summer Campsite 
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3.2 ETHNOGRAPHIC AND ETHNOHISTORIC 
CONTEXT OF THE RESEARCH REGION 
 
Throughout this entire process, the population of the Tsagaan Asgaa 
region was incredibly welcoming. We were always welcome to sit and talk with 
the local people at any time aside from milking time. At every opportunity they 
would provide us with milk tea mixed with butter, as well as yogurt, bread, cheese 
and candies. They were very attentive to the questions that we asked them, and for 
the most part wanted to tell us all that they knew on all of the subjects that we 
asked about, and more. Many of the informants were very interested in what the 
research was attempting to do and why we were in the valley asking them a set of 
what to them were very odd questions. Many of the informants, I believe, thought 
that we were from the government and so were somewhat suspicious and asked us 
questions and gave us answers specifically relating to how government business 
was conducted in the region. Interviews could last very long, as one of our 
questions could open a very extensive dialogue about why that specific answer 
was given.  
 
Importance of Kinship 
Family ties are extremely important to the people of this culture and often 
they will camp either with members of their extended family and/or with close 
friends. One household that we encountered consisted of a father that camped 
with his four sons during the winter months. He told us that one of his sons lives 
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with him all year long, but that the other three will either camp by themselves or 
with other families during the other months of the year. Another family unit was 
comprised of two brothers that camped together every season, except during the 
winter months when one of the families moved closer to Olgii, the nearest city. 
They shared a herd, which I found to be uncommon. They separated the horses, 
cows and yaks from the sheep and goats during the winter months. The brother 
who moved to his campsite close to Olgii was responsible for the sheep and goats, 
while the other brother was responsible for the rest of the larger animals. 
 
Government Involvement 
There is some collaboration with the government. As mentioned earlier, 
the area of Tsagaan Asgaa is a nature preserve so there are government sanctions 
around the cutting of live firewood as well as hunting of animals. This is enforced 
through fines surrounding each offense. For example, one informant (TA/ES 2) 
reported that if he wants to kill a wolf he must pay the governor 250,000 Togrog 
(the Mongolian currency).  Some of the informants reported that if they lose a 
portion of their herd, the governor loans them some money to buy a portion of 
their neighbors’ herds to replenish their own. This loan is then repaid over an 
agreed upon period of time. The governor also gives some form of stipend based 
on the number of children that a family has. However, for the most part 
government involvement has drastically decreased since the fall of the Soviet 
Union. Where before a family was only allowed a specific number of personal 
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animals and the rest were herded for the state, now families personally own their 
entire stock, and most of the informants prefer it this way. 
 
Diet   
The majority of the diet in this region is meat and dairy based. On average, 
most families butcher ten small animals in the summer months, including goats 
and sheep, and then butcher another mix of ten large and small animals at the 
beginning of the winter. This includes sheep, goats, horses, yaks and cows. The 
local population also gathers local plants like wild onions, wild garlic, and 
medicinal plant varieties. However, most of the vegetables in their diet are bought 
from local markets, as no one practices agriculture in this region.  It should also 
be noted that some families reported hunting wild animal species like marmot and 
wolves prior to a recent ban on hunting, although it is unconfirmed whether or not 
families actually continue to hunt theses animals. They also reported fishing in the 
local water systems. Fishing was more prevalent in the past as compared to today, 
apparently because of the decrease in number and size of the fish.  
 
Irrigation Systems and Growing of Fodder 
In this area, some of the informants reported recently putting in irrigation 
canals to increase the quality of their grazing pastures (within the last 15 years). 
Most informants reported putting these in themselves. They also reported putting 
in stone fences to section off areas of land that they would let grow and then 
collect the grasses for foddering their animals during the spring months when 
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there are newborns in the herd and the weather and grazing opportunities are the 
worst. Prior to this, and some families still do, they would just buy the hay from 
Olgii. Another innovation that is not recent, but should be noted for the purpose of 
this study, is the use of a stove within the household. This could affect the 
disposal of ash and other waste as compared to LBA/EIA populations. It should 
also be noted that some families reported making a fire and cooking outside if the 
weather was particularly nice. 
 
Ritual Practices  
Another important thing to consider when attempting to create an 
analogous model to develop hypotheses is ritualistic practices. It is true that the 
people of this area are practicing Muslims, but they also practice other non-
Islamic rituals. A few of these practices include taking the whole head of their 
favorite horse and placing it in a high place like on the mountain or even in the 
roof of their winter or spring homes. One family reported having over 50 horse 
heads in one secret place. Some keep the back vertebrate of a particularly great 
horse. Keeping the sheep radius and ulna in the rafters of the spring site for luck 
for the herd is also a practice, or butchering a sheep for the birth of a baby and 
keeping the neck bones for luck.  
 
Disposal of Dead Stock and Waste 
Disposal of dead stock takes a few forms. Most of the informants claimed 
to bury the dead stock a ways from the compound. However the ground is 
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extremely hard in this area and it would require an incredible amount of energy to 
dig a hole large enough for the dead animal. When pressed, they also admitted to 
both putting the dead stock in a depression and covering it with rocks or in some 
cases burning the dead stock. One family also reported skinning the dead animal 
prior to disposing of it. Only one family reported ritualistically burning animal 
remains in any way and that consisted in burning the pelvic bone of the sheep. 
The family said that the burning of the sheep pelvis represents the burning away 
of all the bad words that they don’t want to teach their children.	  Disposal of ash 
and other waste also varied in some ways. Some families left the ash with the 
other rubbish produced from the household. Other families had a separate ash 
pile, and one family claimed to take the ash from the stove and use it as a kind of 
fertilizer on their fenced in area where they collect their hay.  
 
Animal Theft and Conflict 
When talking to each informant, each family knew relatively how many 
animals they had. When asked about the theft of animals or animals wandering 
into another family’s grazing area, most informants responded that they would 
take the animal back to the owner. However, some people said that they would 
just claim the animal as their own since it was on their land. When asked whether 
herds get mixed up when families live closer together in the summer and whether 
there were grazing conflicts, the informants replied that each family knew their 
own animals, and for the most part stayed off other families’ land. I suspect that it 
is more that each family knows how many animals they have. When they move 
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out of the area in which they were living close together, they make sure they take 
with them roughly the number of stock that they came to the region with. 
However, many families claimed that stealing animals really was a problem closer 
to the city of Olgii.  
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CHAPTER 4 
 
METHODS 
 
All interpretation of the archaeological record is based on analogy (David 
and Kramer 2001), the best being direct historical analogy. Direct historical 
analogy (DHA) is when some continuity between the past and the present can be 
assumed (usually when there is evidence for direct historical descendants). When 
this is the case, many formal similarities between the information being compared 
may be acknowledged – of course, there are some issues with this approach as 
well. The idea is that if one cultural aspect is similar to another in one way, then 
more than likely there will be other similarities.  Because of this, archaeologists 
are required to expose themselves to all types of cultural practices and other 
material culture so that they can get the clearest analogy between what they see in 
the present and what they see in the archaeological record. This necessity to 
expose themselves not only to a variety of cultural practices, but also the practices 
that are most relevant to their area of study led to the rise of a new research 
strategy known as ethnoarchaeology. This is the idea that by intensely studying 
the material culture of a modern population through an archaeological lens you 
can gain insight that can then be applied to what you might find in the 
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archaeological record. Ethnoarchaeology is chiefly interested in the relationship 
between material culture and culture as a whole and how understanding that 
relationship can inform the interpretation of the archaeological record (David and 
Kramer 2001; Kent 1987).  
The purpose of this study was to document modern fuel practices to then 
be compared to prehistoric fuel practices during the LBA/EIA. If the practices are 
similar, then the ethnographic data collected could be used as an analogy to 
develop new hypotheses and interpretations of what is found in the archaeological 
record. 
The type of comparative research done for this project was possible for 
various reasons. One of these reasons is that the present-day climate in this region 
is similar to the one that prevailed during the Late Bronze/Early Iron Age some 
3,000 years ago. This was determined by studying lake core isotopes (Rudaya et 
al. 2004). This is not to say that the climate has remained unchanged between this 
period and today, but tree ring records from the adjacent southeastern Russian 
Altai confirm the similarity in climate, though there is also evidence for more 
variation between colder and warmer conditions during the Early Iron Age 
(Panyushkina 2012).  So, we know that these prehistoric people and their modern 
counterparts were living under similar climactic, as well as potentially similar 
environmental conditions. It is unlikely, arguably even impossible because of 
such major events as the founding of the silk road and even the rise and fall of 
communism that there has been cultural continuity in this region over the past 
3,000 years, particularly since we know that Kazakh populations migrated into 
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this area of Mongolia as recently as 1840 BCE. But, due to the similarities 
between the climate and potential environmental conditions, it is likely that some 
aspects of the economy as well as the domestic culture are at least relatively 
similar.  
Archaeological evidence gathered in this region reveals similarities of 
domestic culture and economics between these prehistoric people and modern 
populations. It seems as though the people living in this area during the Late 
Bronze/Early Iron Age lived in ways similar to modern populations. A domestic 
dwelling that was dated to roughly the Late Bronze/Early Iron Age was excavated 
during the summer of 2014 and revealed that much like today, people were 
constructing permanent dwellings in this area. Also, people still set their 
campsites in the same locations that their Late Bronze/Early Iron Age 
counterparts did, which is exemplified by a contemporary, permanent habitation 
site located a short distance away (150m north) from the prehistoric campsite in 
the same valley draw (Figure 4.1). The archaeological evidence gathered in this 
area by Dr. Jean-Luc Houle and his colleagues also suggests that the domestic 
dwelling was used seasonally (Houle et al. 2014). This seasonal habitation pattern 
is similar to how families occupy this region today. So we can see that there is 
evidence of these populations having similar settlement patterns.  Contemporary 
families move into the region from their winter campsite location, which can be 
over 100km away. They inhabit the Tsagaan Asgaa region during the spring and 
summer period. While this population does not live in this area for as long as they 
do at their other seasonal campsites, such as their winter or fall campsites, they 
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still construct permanent dwellings and animal shelters. This is probably due to 
their herd being most vulnerable at this time of year. Spring is when the young are 
born, and the region is susceptible to late snowstorms known as dzuds, which can 
quickly decimate a herd. What is also suggested in the archaeological record is 
that Late Bronze/Early Iron Age people were also herding similar types of 
animals, i.e. sheep, goat, cattle, and horses (Houle et al. 2014).  
 
 
 
Figure 4.1: Modern campsite in relation to the prehistoric habitation site TA165. 
 
So we believe that the people in this region had similar settlement patterns 
and possibly a similar mode of subsistence based on the types of animals present. 
What is still relatively unclear is their source of energy (fuel) and the strategies or 
purposes for fuel use. Once we know what types of fuel were being used and what 
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purpose different types were used for, whether for domestic use or within a ritual 
context, we can then potentially gain insight into the complex interactions 
between cultural, ecological, and economic variables. 
In this study of fuel use, which was part of a larger study on domestic and 
ritual practices, eighteen different families were informally interviewed by 
myself, Lee Broderick, a Zooarchaeologist from the University of York, UK, as 
well as Dr. Danielle de Carle, a paleoethnobotanist from the University of 
Sheffield, UK through an interpreter, Jagalsaikhan Bataar, since none of the 
researchers spoke Kazakh and none of the informants were able to speak English. 
A translator was necessary for the research, but made the interview process 
complicated because of the language barrier. It was impossible to make sure that 
our questions were getting across clearly in order to guarantee the clearest 
possible answers. In order to get around this, it was necessary to ask the same 
question in multiple ways for clarification purposes. For example, when we asked 
the head of one household if he fished. He answered no. But when asked if 
anyone ever fished in his family he replied that he used to fish, but now he 
doesn’t, though his son still does. Another example is questions regarding fuel 
use. Many families claimed to never use wood for the fire, yet would have stacks 
of firewood outside their home, or would be starting a fire to make tea with wood. 
When asked about this, they would clarify that wood was not used exclusively as 
a fuel source, but as a type of starter fuel as it is easier to light than dung. By 
asking questions a bit differently we were able to better understand the families’ 
cultural practices. 
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These 18 families were selected based on convenience to the researchers. 
We had six days with our interpreter (June 21, 2014- June 26, 2014), part of 
which was spent attending a local wedding, as well as sitting out some bad 
weather. Another limiting factor was the sheer distance between informants with a 
limited amount of gas, mixed with the amount of time that an interview would 
take (between 45 minutes and 2 hours).  So the 18 families represent as many 
families as could be reached and interviewed within the confines of our limited 
time in the area.  
A set of research questions was designed prior to fieldwork. These 
questions included information regarding herd size, mobility patterns, butchery 
practices, basic ritualistic aspects of the culture, fuel usage, including what types 
of fuel were used, for what purposes, preferences of fuel use, etc. (A full outline 
of research questions can be found in Appendix 1). The interviews were 
conducted as a structured interview within the family’s household. While there 
were basic research questions that we wanted to answer, the interviews were still 
done in a conversational setting with open-ended questions as opposed to that of 
either a survey or census (Bernard 2011). This was done so that the local 
informants could talk freely, and potentially reveal information that otherwise 
might not have been touched upon in a more structured setting. I transcribed the 
interviews in a field journal, following the course of the conversation as Mr. 
Broderick conversed with the informants through our interpreter. I also 
interviewed some informants, as did Dr. de Carle. While we tried our best to 
record all the information that was given to us through our interpreter, we 
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unfortunately did not have an audio recording device in the field, so it is probable 
that some information did not make it into the notebook. The answers to our 
research questions were then pulled from the transcribed material and put into a 
table as shown in Appendix 1. This information was then recorded into a 
spreadsheet to more clearly analyze the data and determine any potential patterns 
in subsistence practices, as well as fuel use. The fuel portion of this data can be 
found in Appendix 2.    
A typical interview session took the form of introducing ourselves as 
researchers and asking the head of the household if we could ask him some 
questions about his animals as well as his family’s daily practices. It was made 
very clear that we were researchers from the outset of our meeting with the 
family. Informed consent was gained verbally through our translator. Usually we 
would try to speak with the eldest male at the campsite (the head of the 
household) since this is customary. If he was not present we would try to speak 
either with his wife or the oldest son. The interview was always initiated and for 
the most part conducted by Lee Broderick. However for all questions relating to 
fuel use, as well as plants and other food preparation, we would try to speak with 
the wife. Either Dr. Danielle de Carle or myself usually asked these questions. 
Based on cultural norms, the wife would have been the person in the household 
responsible for these duties, and would therefore have the most insight into the 
importance of not only what fuel is traditionally used for which purpose, but also 
her own preferences for which fuel is used in different contexts or for different 
purposes. It was important that we ask the head of the household if it would be 
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possible for us to interview his wife. Because of the gender specific roles within 
the community it was important that Dr. de Carle asked the questions regarding 
domestic activities. 
During the interview, the informants typically prepared and served us food 
and drink. Accordingly, we were privy to watching the process of how the fire 
was lit with wood and then subsequently yak or cow dung put on the fire to boil 
the milk tea that they would serve us. The opportunity to watch the process of fuel 
consumption helped to confirm and clarify some of the information we were 
receiving from the informant through the interview process. By observing the 
cooking process, it was made clear which types of fuel are used for each specific 
purpose.  
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CHAPTER 5 
 
RESULTS 
 
There are multiple things to consider when talking about fuel usage, as it 
is a complex system. This includes what types of fuel are used, specific uses for 
fuel varieties, acquisition of fuel, storage and processing, etc. This chapter reports 
the findings from the fieldwork on the various aspects of fuel use within our 
research area. 
 
Types of Fuel Used 
There were certain types of fuel that each of the families reported using. 
Of the 18 families interviewed, all of them claimed to use dung as a fuel source. 
There were thirteen of the families that also claimed to use firewood as a fuel 
source in some form or another. Six of the families also claimed to use coal at 
certain times of the year, mainly around the wintertime due to its superiority for 
heating the house. There was only one family that claimed to burn bone as a fuel 
source, and only one family claimed to only use dung as a fuel source. This was 
not verified, but is what the individual reported.  
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Specific Uses of Fuel Varieties 
The answers to our question regarding whether there was a preference for 
specific fuel types for specific purposes were as varied as the number of families 
interviewed. However, the patterns of usage include a general preference for 
wood in starting a fire. One family used horse dung specifically to start a fire. 
Another claimed to use animal fat to start a fire. Once started there was a 
preference shown for the types of dung and other fuel used for certain purposes. 
To heat the home during the winter and spring months, cake dung from goat and 
sheep as well as coal was used since these were better for heating the home 
because of the length of time that they burned and the amount of heat that they 
produced. For cooking of food, cow and yak dung was preferred, with yak dung 
being especially favored for its robustness, since yak dung is somewhat larger in 
size than cow dung. We did not obtain data for two of the households, and there 
was one household that claimed to not have any preference for the type of fuel 
used.  
 
Acquisition of Fuel 
One of the questions was how fuel was obtained. Six of the families stated 
that the children gathered the dung from around the campsite for use as fuel. 
Seven of the families claimed to collect wood from the mountains on the other 
side of the lake outside of the nature preserve, with two of the families saying that 
they bought their wood from their neighbors. There was also a family that said 
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they collected dead wood from the ground, or even from the branches of the trees. 
Of the families that used coal, all of them bought it from Bayan-Olgii. 
 
Fuel Storage and Processing 
Even a cursory look at the families’ compounds made it clear that some 
form of storage was taking place, since there were piles of dung surrounding the 
households. However, we were still interested in understanding how the fuel was 
stored and if storage varied depending on fuel types (Figure 5.1). The seven 
families that replied to this question said that they stored the dung or other fuel in 
piles outside. Some of the families said they cover the fuel with a tarp when it 
rains. There did not seem to be a preference for what kinds of fuel were stored in 
what way, aside from the fact that each type of fuel was stored in an exclusive 
pile from the others.  
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Figure 5.1: Piles of dung storage 
 
Other Fuel Processing Practices 
Only three families reported to process the dung before use. One family 
said that they press the dung into a flatter shape so that it would dry faster. A 
family said that they mix the dung with coal before use, with another saying that 
they further compact the goat/sheep dung. One family said that before firing the 
dung they would break it up into smaller pieces. 
 
Transportation of Fuel 
Nine families said that they do not transport fuel in any way. Eight 
families said that they either sometimes or always take some type of fuel to new 
campsites. Most of these reported transporting some dung between the winter and 
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spring campsites. This was done for a variety of reasons, but mainly to have 
already dry fuel on hand to hold them over until more dung could be collected and 
dried for use. Only two families referenced the stealing of fuel as being a 
contributing factor to the transport of dung. For the most part it seems as though 
families just leave dung at each campsite to dry for the next time they settle at that 
campsite.  
 
Disposal of Fuel Ash 
Fourteen families said that the ash was disposed in piles with the rest of 
the trash. Two families said that they left the ash in a separate place from the 
trash. Only one family used the ash as a fertilizer for the fields where they grow 
their fodder for the spring season. 
 
Changes in Fuel Use Over Time and Fuel Importance 
There was one family that claimed that more wood was used as a fuel 
source in the past. However, all the families reported that when rated with the 
other animal byproducts (i.e. milk, wool, hide, and meat) dung was considered as 
vital a resource. The informants stated that without dung you could not cook meat 
or boil milk to make the dairy products. So while previously overlooked, dung 
can be an important aspect of a population’s socioeconomic structure.	  The use of 
dung as a fuel also has cultural implications (e.g. cuisine) because unlike wood, 
dung does not hold a flame and is generally less efficient of a fuel source than 
wood. Any form of cooking must be done through boiling because without a 
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flame it is impossible to roast meat. Accordingly, this has an effect on how food is 
processed and consumed. Another reason dung is important is that it is a readily 
available, free fuel source. The socioeconomic implications are thus important. 
Families that use other fuel sources like wood and coal have to have the economic 
means to purchase them.  
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CHAPTER 6 
 
CONCLUSIONS 
 
We interviewed 18 families in this study. All the families we interviewed 
used both dung and firewood. Some families also used coal (bought from Bayan-
Olgii), while one family also used bone as a fuel source. Only one family stated 
that only dung was used as a fuel source. For the most part, families would use 
wood to start the fire. The families told us that this wood came from outside the 
valley. For all other fuel, they would use primarily dung or coal. Coal was used by 
6 of the 18 families to heat the house during winter. Other families used 
goat/sheep dung to heat the home because it burned longer than other dung types, 
such as cow or yak dung. The goat/sheep dung was processed in a manner similar 
to that seen in northern Scotland where sheep are penned continuously so that 
their dung forms a solid layer on the floor. These dung floors are then cut up and 
used as dung bricks (Reddy 1998). So while goat/sheep dung was used to heat the 
home, most families said that they prefer yak or cow dung for cooking food. Yak 
dung was generally preferred because of the size of the dung patty. Yaks produce 
larger dung patties than cows because yaks are larger animals so there is more of 
a fuel source contained in a single yak dung patty as compared to a cow dung 
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patty. Otherwise the two animals digest food in a similar way, so the type of dung 
produced is similar. When asked why yak/cow dung was preferred for cooking as 
opposed to goat/sheep dung, the informants said that it was easier to light. This is 
probably because the goat/sheep dung has been cut from the floor of the animal 
pen after it has become compacted and coal-like. This density of the dung makes 
for a steady burn, but also makes it difficult to light. In general goat/sheep and 
cow/yak dung is preferred as opposed to camel or horse dung because of the way 
the animals digest plant material. As Seona Anderson and Fusün Ertug-Yaras 
point out: 
 
“These (goat, sheep, cows, yaks, and horses) are all 
ungulates but belong to two different groups which vary 
in limb morphology and digestive system… One of the 
main differences between the two groups is in the site of 
the fermentation chamber. In ruminants (including sheep, 
cow and water buffalo), the fermentation chamber is the 
rumen located at the beginning of the digestive tract, and 
so these animals are called foregut [fermenters]. In the 
rumen the cellulose is fermented and returned to the 
mouth for further mastication. In the horse the 
fermentation chamber, the caecum, is situated at the end 
of the digestive tract, giving rise to the name, hindgut 
[fermentor]. In this system mastication only takes place 
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once. Another important difference between the 
ruminants and the equidae is that the rumen selectively 
retains larger, undigested material and only food of a 
certain size can pass into the intestines and through the 
system…the horses…system is not hindered by any 
retention mechanism…The horse can have a rapid flow 
of only partially digested material through the gut… This 
richness of undigested plant matter is probably one of the 
reasons why horse dung is not [favoured] as a fuel, since 
it burns too quickly” (Anderson and Ertug-Yaras 1998). 
 
Local informants also said that they preferred ruminant dung to equidae 
dung saying, similarly to Anderson and Ertug-Yaras, that horse dung burned too 
quickly to be useful as a fuel source. 
Unlike research done in India, the Middle East, and parts of Africa, the 
dung in this region of Mongolia was for the most part not intentionally processed 
or tempered before use. Only one family reported that they pressed the yak dung 
before storage so that it would dry faster. Most families said that the children 
predominantly collected the dung after it was mostly dry to then store in a pile 
near the compound for later use. The majority of families did not transport the 
dung with them when they moved from one campsite to another. Some reported 
that they carried some with them on the journey, to be used when they first set up 
camp, since recently deposited dung takes too long to dry. However, for the most 
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part families leave dung in piles near each of their campsites for use when they 
return the following season. One family claimed to take all their dung from their 
winter campsite when they moved because of the proximity to Bayan-Olgii. They 
were concerned that other people within the city would take their dung. There was 
no ritual activity reported related to the burning of bones, dung or wood in present 
day populations, but there was burning of dead stock during the colder months of 
the year when the ground was too hard to bury them. It was not discussed whether 
fuel was used to cremate these animals. It should be noted that in prehistoric times 
here we do see signs of cremated animal bones associated with ritual contexts. 
The charred areas with calcined sheep/goat bone fragments are found associated 
with Khirigsuurs, which are large burial mounds built of piled stones with 
satellite features of smaller stone mounds sometimes containing horseheads. 
Charred areas were also found associated with deer stones, which are stone stelae 
carved with various symbols, tools, weapons, and images of stylized cervids 
(Houle et. al 2014). 
This is the first study of fuel use in this region of the world. While there 
are numerous examples of the study of the domestic importance of fuel in other 
areas of the world, as discussed in the Literature Review portion of this document, 
this is the first one to look at the implications of fuel usage in Mongolia. This 
study confirms that there are preferences in what types of fuel are used for certain 
purposes, especially given what fuel sources are available to the current 
population. Preferences include what material the fuel is made of as well as what 
animal species the fuel was produced by. These favored types include coal and 
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wood, as well as sheep/goat and cow/yak dung. Analysis of ethnographic data 
also confirms that certain fuel types are preferred for particular purposes. This is 
important to consider when analyzing the archaeological record. Accordingly, this 
ethnographic study can provide valuable insights into what domestic activities 
might have been taking place in the archaeological past. 
This research will potentially help future archaeological researchers locate 
prehistoric habitation sites within the Tsagaan Asgaa region by helping to 
recognize burnt contexts related to domestic activities. It might also help in 
identifying specific activity areas within these ancient habitation sites.  
As was indicated earlier, this research was done as a small portion of a 
larger ethnographic study on domestic practices.	  Our understanding of the 
importance of fuel within this research—dung fuel in particular—serves as 
another line of evidence to help interpret the archaeological record. Fuel usage 
represents an incredibly complex cultural system of acquisition and usage. It 
raises questions about who gathers the fuel. What is the fuel used for? It also 
raises questions about what type of food the population is then able to eat based 
on what type of fuels are available and how the fuel burns. Fuel use is revealing 
of the socioeconomic landscape because it is a necessity. It is also an aspect of 
culture that we know both modern and prehistoric populations were concerned 
with, making it an insightful portion of this larger ethnographic study.  
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CHAPTER 7 
 
CONTINUED AND FUTURE RESEARCH 
 
Charred dung is generally very fragile in nature and will be found in the 
form of ash (Shahack-Gross 2011). So identifying burnt dung is “based on its 
microscopic components, such as dung spherulites, opal phytoliths and phosphate 
concentrations” (Shahack-Gross 2011). While it is difficult to identify the species 
dung has come from once it has been burnt, there has been research that has 
placed emphasis on the variety of plant remains that can be recovered from it 
(Marinova et al. 2013). For instance, being able to identify seeds found within 
carbonized dung remains can help to reconstruct paleoenvironmental conditions 
(Shahack-Gross 2011). As was mentioned earlier, we know that the climate 
(weather patterns, etc.) in the Tsagaan Asgaa region was similar to that of today 
during the Late Bronze/Early Iron Age. What is still somewhat unclear is if the 
environment (vegetation and biodiversity) was relatively similar. This can be 
determined in part by examining the carbonized seeds that might potentially be 
preserved within the burnt context to determine local plant varieties during this 
period so as to determine what types of fuel were being used.  
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Burnt contexts were excavated this past summer and are currently being 
analyzed for any carbonized material that might be preserved. Based on research 
in other areas of the world on pastoral societies, it is highly likely that people 
living in the Tsagaan Asgaa region during the Late Bronze/Early Iron Age were 
using dung as a fuel resource. This assumption is yet to be validated by data 
recovered from this past summer’s excavation, but based on the similarities in 
climate, herd composition, and settlement patterns between modern day 
Mongolians in the region and their 3000 year old counterparts, it is likely that fuel 
usage, and more specifically dung, will be yet another piece of analogous data to 
help us better understand past human-environment and human-animal interactions 
in this part of the world.  
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APPENDIX 1 
 
Questionnaire 
Herder Survey 	   Researcher’s	  Name:	  ___________________________	   	  	  	  Site	  Name,	  Sum,	  Bag:	  _____________________	  Date:	  ________________	   	   	   	   	  	  	   GPS:	  ________________________________	  	  	  	  	  	  	  	  	  	  	  	  	  	  d	  	  	  	  	  	  	  m	  	  	  	  	  	  y	   	   	   	   	   Elev.:______________	  Photos:	  _______________________________________________________________________________________	  	  
H
er
de
r	  
H
ou
se
ho
ld
	  In
fo
rm
at
io
n	  
#	   Questions	   Response	  
1	   #	  of	  people	  in	  household	  &	  their	  age	  
Name	  of	  head	  of	  household:____________________________	  	  	  	  	  	  
2	   Herd	  size	  and	  composition	  (indicate	  sex	  ratio)	  
• Total:_____________	  
• Sheep:_____________	  
• Goats:______________	  
• Horses:______________	  
• Yaks/Cows:___________	  
• Camel:_____________	  3	   Do	  you	  desire	  more,	  less,	  or	  the	  same	  number	  of	  livestock	  for	  your	  family?	   	  	  	  	  More	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Same	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Less	  4	   How	  many	  animals	  did	  you	  lose	  last	  winter?	   	  
5	   How	  many	  years	  herding?	  How	  many	  years	  living	  in	  this	  place?	  Previous	  Employment?	  
• Herding:_____________	  
• Here:________________	  
• Former	  Job:___________	  
6	   Seasonal	  movement	  patterns	  and	  locations	  (GPS	  coordinates)	  –	  duration	  of	  use	  (annual	  and	  lifespan)	  
• Winter:________________________	  
• Spring:________________________	  
• Summer:_______________________	  
• Fall:___________________________	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7	   With	  how	  many	  other	  households	  do	  you	  camp	  with	  in	  Winter;	  Summer?	  (head	  of	  each	  household)	  
• Winter:__________	  
• Head	  of	  households:	  	  	  	  	  
• Summer:_________	  
• Head	  of	  households:	  	  	  	  	  
8	   How	  has	  the	  #	  of	  livestock	  in	  this	  area	  changed	  in	  the	  last…?	  
• 5	  years	  	  	  	  	  	  	  	  	  	  	  	  +	  	  	  or	  	  	  –	  	  	  or	  	  	  stable	  
• 10	  years	  	  	  	  	  	  	  	  	  	  +	  	  	  or	  	  	  –	  	  	  or	  	  	  stable	  
• 15	  years	  	  	  	  	  	  	  	  	  	  +	  	  	  or	  	  	  –	  	  	  or	  	  	  stable	  
• 20	  years	  	  	  	  	  	  	  	  	  	  +	  	  	  or	  	  	  –	  	  	  or	  	  	  stable	  9	   Have	  you	  or	  your	  family	  members	  gone	  to	  UlaanBaatar	  (or	  other	  city)	  and	  then	  returned	   • Yes	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  No	  10	   Where	  do	  you	  go	  for	  Naadam?	  (other	  festivals/gatherings)	   • Where:___________________	  • Other:____________________	  
11	   Does	  any	  form	  of	  land	  use	  management	  currently	  exist	  to	  avoid	  grazing	  conflicts?	  	  What	  kind	  of	  disputes?	  
• Yes	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  No	  	  	  	  
• Type	  of	  dispute:__________________	  
12	  
At	  present,	  do	  local	  herder	  communities	  or	  local	  county	  governments	  work	  together	  in	  any	  way?	  	  If	  so,	  has	  this	  collaboration	  been	  successful?	  
• Yes	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  No	  	  	  	  	  
• Yes	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  No	  
13	   What	  is	  the	  current	  condition	  of	  pastureland	  here?	  (1-­‐5	  where:	  optimum	  =	  1	  and	  overgrazed	  =	  5)	   	  	  1	  	  	  	  	  	  	  	  	  	  	  	  	  2	  	  	  	  	  	  	  	  	  	  	  	  	  3	  	  	  	  	  	  	  	  	  	  	  	  	  4	  	  	  	  	  	  	  	  	  	  	  	  	  5	  
14	   Has	  the	  condition	  of	  pastureland	  improved	  (increased,	  decreased	  or	  remained	  unchanged)	  over	  the	  last	  …	  years?	  
• 5	  years	  	  	  	  	  	  	  	  	  	  	  	  +	  	  	  or	  	  	  –	  	  	  or	  	  	  stable	  
• 10	  years	  	  	  	  	  	  	  	  	  	  +	  	  	  or	  	  	  –	  	  	  or	  	  	  stable	  
• 15	  years	  	  	  	  	  	  	  	  	  	  +	  	  	  or	  	  	  –	  	  	  or	  	  	  stable	  
• 20	  years	  	  	  	  	  	  	  	  	  	  +	  	  	  or	  	  	  –	  	  	  or	  	  	  stable	  15	   Why	  has	  this	  trend	  occurred?	   	  16	   Do	  you	  gather	  winter	  fodder?	   • Yes	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  No	  
17	   Is	  stealing	  of	  livestock	  a	  problem	  here?	  (does	  it	  occur	  here?)	  	  What	  animals	  are	  stolen?	  
• Yes	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  No	  	  	  
• Animal(s):___________________	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18	   Do	  you	  hunt?	  Do	  you	  fish?	  
Do	  you	  gather?	  
• Yes	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  No	  	  	  (___________)	  	  
• When:____________	  
• Where:____________	  
• What:___________________	  
• How:______________	  
• Why	  –	  sport,	  food,	  pest,	  other:______	  
19	   	  Do	  you	  grow	  food?	  	  	  
• Yes	  	  	  	  	  	  	  	  	  	  or	  	  	  	  	  	  	  	  	  	  No	  	  
• What:_____________________	  
• Where:____________________	  
• Why:______________________	  
20	   	  How	  many	  animals	  do	  you	  eat	  in	  one	  (1)	  year?	  	  (indicate	  sex	  if	  significant)	  	  And	  season	  
• Total:_____________	  	  	  	  	  	  	  	  	  	  	  	  	  
• Sheep:_____________	  	  	  	  Age:_______	  
• Goats:_____________	  	  	  	  	  Age:_______	  
• Horses:____________	  	  	  	  Age:_______	  
• Yaks/Cows:________	  	  Age:_______	  
• Camel:____________	  	  	  	  	  Age:_______	  
21	   	  Butchery	  practices	  –	  chops	  or	  cuts	  on	  what	  part	  of	  body	  	  	  Ritual/symbolic/ceremonial	  functions	  and	  uses	  of	  animals	  	  Disposal	  of	  deadstock	  	  Use	  of	  bones	  for	  fuel?	  	  Or	  any	  other	  uses?	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Extra	  Questions:	  22.	  -­‐	  What	  fuel	  is	  used?	  -­‐	  Any	  specific	  uses	  for	  specific	  fuels?	  -­‐	  Where	  do	  you	  collect/buy	  fuel?	  -­‐	  How	  do	  you	  store	  it?	  	   -­‐Other	  processing?	  -­‐	  Do	  you	  take	  it	  to	  new	  camp?	  -­‐	  How	  do	  you	  dispose	  of	  ash?	  -­‐	  Animal	  preferred?	  -­‐	  Dung	  preferred?	  -­‐	  Any	  bones	  preferred?	  -­‐	  Any	  wood	  preferred?	  -­‐	  How	  important	  is	  dung	  compared	  to	  other	  animal	  products?	  -­‐	  Protected	  area?	  	   -­‐Change?	  	  23.	  -­‐	  Paddocks…	  	   -­‐Number	  	   -­‐Size	  	   -­‐Location	  	   -­‐Purpose	  	  -­‐	  Corals	  –	  maintenance	  (co-­‐operative?)	  -­‐	  Age	  +	  age	  of	  practice	  -­‐	  If	  fodder,	  for	  which	  animals?	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   APPENDIX	  2	  	  	  	  
Site	   Date	  
Interviewed	  
Location	  
North	   East	  TA/ES	  1	   21/06/2014	   48°	  29'	  44.9''	   88°	  35'	  25''	  TA/ES	  2	   22/06/2014	   48°	  30'	  36.3"	   88°	  53'	  31.6"	  TA/ES	  3	   22/06/2014	   48°	  31'	  14.2''	   88°	  52'	  13.9''	  TA/ES	  4	   22/06/2014	   48°	  29'	  33.7''	   88°	  56'	  14.7''	  TA/ES	  5	   22/06/2014	   48°	  30'	  26.7''	   88°	  59'	  55.2''	  TA/ES	  6	   22/06/2014	   48°	  30'	  39.3''	   88°	  59'	  39.8''	  TA/ES	  7	   23/06/2014	   48°	  32'	  26.8''	   88°	  50'	  32.0''	  TA/ES	  8	   23/06/2014	   48°	  33'	  19.1''	   88°	  52'	  52.1''	  TA/ES	  9	   23/06/2014	   48°	  32'	  7.9''	   88°	  50'	  30.6''	  TA/ES	  10	   24/06/2014	   48°	  28'	  37.9''	   89°	  4'	  4.6''	  TA/ES	  11	   24/06/2014	   48°	  28'	  22.1''	   89°	  02'	  19.8''	  TA/ES	  12	   24/06/2014	   48°	  29'	  59.9''	   89°	  03'	  58.1''	  TA/ES	  13	   24/06/2014	   48°	  31'	  13.7''	   89°	  04'	  19.3''	  TA/ES	  14	   26/06/2014	   48°	  27'	  06.9''	   88°	  58'	  44.1''	  TA/ES	  15	   26/06/2014	   48°	  26'	  38.6''	   88°	  58'	  40''	  TA/ES	  16	   26/06/2014	   48°	  31'	  6.1''	   88°	  52'	  54.9''	  TA/ES	  17	   28/06/2014	   48°	  35'	  45.5''	   88°	  53'	  11.3''	  TA/ES	  18	   28/06/2014	   48°	  35'	  45.5''	   88°	  53'	  11.3''	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Site	   Fuel	  Used	   Specific	  uses	   Collect/Buy	  
Fuel	  TA/ES	  1	   Dung,	  Bone	   All	  treated	  the	  same	   Children	  collect	  dung	  TA/ES	  2	   Dung	  and	  Firewood	   Cow	  dung	  for	  cooking,	  
Wood	  good	  for	  
starting	  fire,	  Cake	  
dung	  good	  for	  heating	  
house	  in	  winter	  
Collect	  fuel	  
TA/ES	  3	   Dung	  and	  Firewood	   In	  winter	  use	  cake	  
dung,	  for	  cooking	  
they	  prefer	  cow	  dung,	  
faster	  firing;	  use	  
firewood	  to	  start	  fire.	  
All	  dung	  is	  good.	  
Collect	  firewood	  from	  
across	  the	  lake	  
TA/ES	  4	   Dung	  and	  Firewood	   Cake	  dung	  is	  best	  for	  
heating;	  Yak	  or	  cow	  
best	  for	  cooking;	  
woods	  good	  for	  
starting	  fire	  
Get	  wood	  from	  other	  
side	  of	  lake	  
TA/ES	  5	   Dung	  and	  Firewood	   Cake	  dung	  used	  for	  
heating	  
Collect	  wood	  TA/ES	  6	   Dung,	  Wood,	  Small	  
Bushes	  
Cake	  dung	  good	  for	  
boiling	  yogurt	  and	  
milk-­‐	  slow	  firing;	  need	  
small	  bushes	  to	  start	  
fire	  
Children	  Collect	  dung,	  
Get	  wood	  from	  the	  
mountains	  
TA/ES	  7	   Dung	  and	  Wood	   yak	  dung	  burns	  faster-­‐
good	  for	  cooking;	  
cake	  dung	  good	  for	  
heating	  in	  winter-­‐long	  
burning	  
Children	  gather	  dung;	  
gather	  dead	  firewood	  
from	  branches	  
TA/ES	  8	   Dung	  and	  Wood	   N/A	   Gather	  dung/cake	  
dung	  from	  around;	  
horse	  dung	  collected	  
seperately;	  wood	  
collected	  from	  
mountains	  TA/ES	  9	   Dung	  and	  Wood	   Yak	  dung	  good	  for	  
guests	  because	  it	  
heats	  quickly,	  
firewood	  good	  for	  
starting	  fires	  
Outside;	  wood	  from	  
mountains	  
TA/ES	  10	   Dung,	  Firewood,	  Coal	   N/A	   Children	  collect	  dung,	  
sons	  collect	  wood	  
from	  mountains,	  Coal	  
bought	  in	  Olgii	  TA/ES	  11	   Dung,	  Firewood,	  Coal	   Coal	  or	  cake	  dung	  in	  
winter,	  yak	  dung	  is	  
good	  for	  cooking	  and	  
making	  tea	  
N/A	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Site	   Fuel	  Used	   Specific	  Uses	   Collect/Buy	  Fuel	  
TA/ES	  12	   Dung,	  Firewood,	  Coal	   Cake	  dung	  for	  heating	  
at	  Winter	  and	  Spring	  
site,	  wood	  used	  for	  
starting	  fires	  
Father	  collects	  woods	  
from	  mountains	  
TA/ES	  13	   Dung	   Dung	  from	  horses	  is	  
good	  for	  starting;	  
cake	  dung	  good	  for	  
heating;	  regular	  dung	  
is	  good	  for	  cooking	  
Sometimes	  buy	  coal	  
TA/ES	  14	   Dung,	  Firewood	   Firewood	  to	  start	  fire,	  
or	  just	  use	  depending	  
on	  how	  much	  they	  
have;	  dung	  good	  for	  
cooking	  or	  boiling;	  
cake	  dung	  good	  for	  
long	  term	  heating	  
Buy	  wood	  
TA/ES	  15	   Dung,	  Firewood	   cake	  dung	  is	  used	  for	  
heating,	  good	  for	  fire-­‐	  
fast	  burning,	  good	  for	  
milk	  products	  
Buy	  wood	  from	  
neighbors,	  buy	  coal	  
during	  the	  winter	  TA/ES	  16	   Dung,	  Coal	   Yak	  is	  good	  for	  
cooking;	  coal	  for	  
winter,	  as	  well	  as	  cake	  
dung;	  use	  animal	  fat	  
for	  starting	  fire	  
Buy	  coal	  from	  Olgii	  
TA/ES	  17	   Dung,	  Coal	   Cake	  dung	  good	  for	  
heating	  the	  house,	  
coal	  for	  when	  it	  is	  
very	  cold	  
Children	  collect	  dung	  
TA/ES	  18	   Dung,	  Firewood,	  Coal	   Yak	  dung	  good	  for	  
cooking	  and	  heating;	  
cake	  dung	  for	  
heating;	  coal	  for	  
winter;	  wood	  for	  fast	  
fires	  
Buys	  coal	  from	  Olgii;	  
children	  collect	  dung	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Site	   Storage	   Other	  
Processing	  
Transport	  Dung	  
TA/ES	  1	   Make	  cake	  of	  sheep	  or	  
goat	  dung	  
No	   No	  TA/ES	  2	   Store	  dung	  in	  piles	  and	  
cover	  with	  tarp	  when	  
rains	  
No	   No	  
TA/ES	  3	   N/A	   N/A	   Yes,	  takes	  too	  long	  to	  
dry	  out,	  and	  if	  they	  leave	  
it	  people	  will	  take	  it	  TA/ES	  4	   N/A	   Presses	  dung	  so	  
that	  it	  dries	  
faster	  
Take	  some	  dung	  to	  get	  
camp	  started,	  take	  all	  
from	  winter	  site	  since	  
people	  take	  it,	  Spring	  
campsite	  they	  leave	  
dung	  to	  dry	  for	  next	  year	  TA/ES	  5	   N/A	   N/A	   No	  TA/ES	  6	   N/A	   N/A	   No	  TA/ES	  7	   Protect	  from	  weather	  
using	  tarp	  
No	   No	  TA/ES	  8	   In	  piles	   N/A	   No	  TA/ES	  9	   Dung	  is	  dried	  and	  kept	  
outside	  
N/A	   No	  TA/ES	  10	   N/A	   N/A	   Sometimes	  between	  
close	  campsites	  TA/ES	  11	   Dung	  stored	  outside,	  
covered	  with	  plastic	  
when	  it	  rains	  
N/A	   No-­‐	  unless	  it’s	  raining-­‐	  
(?)	  TA/ES	  12	   N/A	   Mix	  cake	  dung	  
with	  coal	  in	  
winter	  
No	  
TA/ES	  13	   N/A	   N/A	   Sometimes	  TA/ES	  14	   N/A	   N/A	   1	  or	  2	  bags	  to	  start	  new	  
camp	  TA/ES	  15	   N/A	   N/A	   Yes,	  during	  the	  winter	  TA/ES	  16	   N/A	   N/A	   In	  winter	  carry	  some	  for	  
fires	  on	  way	  to	  new	  
camp	  TA/ES	  17	   N/A	   N/A	   N/A	  TA/ES	  18	   Leave	  in	  piles	   Break	  it	  up	  after	  
it	  dries	  
No	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Site	   Disposal	  of	  Ash	   Dung	  Preferred	   Bones	  
Preferred	  TA/ES	  1	   with	  other	  trash	   No	   No	  TA/ES	  2	   Spread	  on	  field	  
where	  hay	  is	  grown	   Cow	  and	  yak	   None	  TA/ES	  3	   N/A	   No	   No	  TA/ES	  4	  
with	  other	  trash	  
Prefers	  yak,	  more	  
robust	  than	  cow.	  
Also	  prefers	  dung	  
after	  animals	  have	  
been	  eating	  in	  the	  
spring	   No	  TA/ES	  5	  
with	  other	  trash	  
Yak	  preferred-­‐	  fast	  
to	  dry	  and	  burn;	  
never	  use	  horse	  or	  
camel	   No	  TA/ES	  6	  
with	  other	  trash	  
Likes	  horse	  because	  
of	  the	  small	  pieces;	  
cow	  dung	  dies	  the	  
quickest	   No	  TA/ES	  7	   with	  other	  trash	   yak	   No	  TA/ES	  8	   with	  other	  trash	   Yak	   N/A	  TA/ES	  9	   with	  other	  trash	   yak	   N/A	  TA/ES	  10	  
Left	  in	  one	  place	   Yak	  and	  cow	  because	  it	  dries	  faster	   No	  TA/ES	  11	   Left	  in	  one	  place	   Yak	   No	  TA/ES	  12	   with	  other	  trash	   Yak	   No	  TA/ES	  13	   with	  other	  trash	   N/A	   N/A	  TA/ES	  14	   with	  other	  trash	   Yak	   No	  TA/ES	  15	   with	  other	  trash	   Yak	   N/A	  TA/ES	  16	   with	  other	  trash	   N/A	   No	  TA/ES	  17	   with	  other	  trash	   Yak	   No	  TA/ES	  18	   with	  other	  trash	   Yak	   No	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Site	   Wood	  Preferred	   Importance	  
compared	  to	  
other	  animal	  
byproducts	  
Change	  over	  
time	  in	  fuel	  
use/selection	  TA/ES	  1	   No	   All	  are	  important	   N/A	  TA/ES	  2	   No	   N/A	   N/A	  TA/ES	  3	   No	   All	  are	  important	   N/A	  TA/ES	  4	   No	   All	  are	  important	   N/A	  TA/ES	  5	   No	   All	  are	  important	   N/A	  TA/ES	  6	   Small	  bushes	   All	  are	  important	   N/A	  TA/ES	  7	   No	   All	  are	  important	   N/A	  TA/ES	  8	   N/A	   All	  are	  important	   N/A	  TA/ES	  9	   N/A	   All	  are	  important	   N/A	  TA/ES	  10	   No	   All	  are	  important	   N/A	  TA/ES	  11	   No	   All	  are	  important	   N/A	  TA/ES	  12	   No	   All	  are	  important	   N/A	  TA/ES	  13	  
N/A	   All	  are	  important	   Used	  to	  be	  more	  wood	  TA/ES	  14	   NO	   Meat	  is	  best	   N/A	  TA/ES	  15	   N/A	   All	  are	  important	   N/A	  TA/ES	  16	   No	   All	  are	  important	   N/A	  TA/ES	  17	  
No	   All	  are	  important	   He	  used	  to	  gather	  more	  firewood	  TA/ES	  18	   No	   All	  are	  important	   N/A	  	  
